A new synthetic medium having negligible ultraviolet absorbance is described for growing staphylococci in experiments requiring ultraviolet spectrophotometry of cell-free portions of the culture.
In studying the mechanisms of action of antimicrobial agents acting on bacteria, tests for leakage of cellular contents are widely used. The detection of large amounts of 260-nm-absorbing substances in the filtrate of a culture exposed to the antimicrobial agent under study provides adequate evidence of damage to the cell envelope. Obviously neither the antimicrobial agent nor the culture medium should exhibit a high degree of ultraviolet absorptivity. Although interference due to residual drug may be eliminated by its physical removal, absorptivity due to the medium itself cannot be easily differentiated from that of leaked cell contents. A simple synthetic medium with negligible ultraviolet absorptivity of its own is indeed the obvious answer. Morris and Russell (3) used a simple glucose phosphate medium for measuring cellular leakage from Escherichia coli by novobiocin. Staphylococci, however, need more complex media; both Difco AOAC synthetic broth and the liquid medium of Laue and MacDonald (2) supported the growth of staphylococci but exhibited a high degree of ultraviolet absorptivity (Fig. 1 ). Presently attempts were made to obtain adequate growth of staphylococci in a synthetic medium having minimal ultraviolet absorptivity at wavelengths between 350 and 250 nm.
In developing the synthetic medium, the (Table 2 ) was used for determining the growth-promoting ability of this medium. These 20 strains were individually subcultured daily for 3 successive days in 10.0 ml oftryptone soya broth (Oxoid). After the third passage, the cultures were centrifuged at 4,000 rpm for 30 min. The cell pellets were resuspended in 5.0 ml of sterile physiological saline. Varying inocula (0.05, 0.1, 0.2 and 0.5 ml) from these "unwashed" suspensions were each added to 5.0 ml of membrane-filtered SM4 medium in duplicate. One set was used for measuring the initial absorbance at 450 nm (Abs0), and the other was incubated at 370C for 18 h, at which time the absorbance (Abs18) was measured again at 450 nm.
To subject the absorbance readings to statistical analysis, Abs0 was subtracted from Abs18 for each culture. These corrected absorbance values for each culture are shown in Table 2 . An analysis of variance of these absorbance readings for each culture with respect to inoculum size and antimicrobial resistance (Table 3) showed that the growth of S. aureus in the SM4 medium was inoculum dependent but independent of the antibiotic resistance.
Further confirmation of the growth-promoting ability was determined by comparing the doubling time of a multiply antibiotic-resistant strain (PS84) with that of an antibiotic-sensitive strain (62) in a growth curve study. Two milliliters of inoculum, prepared as above, was added to 50.0 ml of SM4 medium. Samples (3.0 ml) were removed at 3-h intervals up to 18 h of incubation in a shaking water bath at 3700. Viable cell numbers were determined in each sample by using the surface plate method. Both strains exhibited a doubling time of 77 min; this confirmed the above observation that the growth of staphylococci in the SM4 medium was independent of the antibiotic resistance of the strain. It may, however, be argued that the method of preparing inocula, which did not involve washing, failed to exclude growth due to the carry-over from the nonsynthetic broth. The possible role of traces of tryptone soya broth, via the unwashed inoculum, in promoting the growth in SM4 medium was studied by measuring the duration of the lag phase and doubling time of parallel cultures inoculated with unwashed and washed suspensions; the latter were prepared by further centrifugations (thrice) of the unwashed suspensions before resuspension in saline. Strain PS84 was used in this experiment. The ratio of inoculum to the SM4 medium was 1:26. The cultures were observed for 28 h under stationary incubation at 37°C to obtain accurate measurements of the lag-phase duration. Viable counts of three hourly samples were performed by the surface plate method. Lag phase in cultures inoculated with unwashed and washed suspensions lasted for 10 and 21 h, respectively. Doubling time, however, for both cultures was 80 min. These results indicate that traces of tryptone soya broth introduced with the unwashed inoculum, if at all, did not enhance the doubling time. The observed growth was therefore attributable to the SM4 medium itself. Increased lag phase in the culture inoculated with the washed suspension is possibly due to the handling of the cells during washing.
The role of the carry-over of the nonsynthetic medium during the experiments with unwashed inocula was investigated in yet another way. It was hypothesized that if the nonsynthetic medium was carried over, then the unwashed inoculum must significantly increase the immediate ultraviolet absorptivity of the SM4 medium; the nonsynthetic medium has very high absorptivity. To test this, washed and unwashed inocula from strain PS84 were introduced into the SM4 medium; the ratio of the inoculum to the medium was 1:26, same as used in the growth curve experiment above. Immediately after the inoculation, the suspensions were membrane filtered to determine the absorbance at 260 nm. The filtrates from uninoculated SM4 medium, SM4 medium inoculated with unwashed suspension, and SM4 medium inoculated with washed suspension had absorb- ances of 0.068, 0.12, and 0.09, respectively; the carry-over of the nonsynthetic medium, under our experimental conditions, was not significant. The observed growth is therefore attributed to the SM4 medium. The medium is considered suitable for growing staphylococci in experiments demanding minimal ultraviolet absorptivity of the culture medium.
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